Cinnabarinic acid generated from 3-hydroxyanthranilic acid strongly induces apoptosis in thymocytes through the generation of reactive oxygen species and the induction of caspase.
3-Hydroxyanthranilic acid (3HAA) is one of the tryptophan metabolites along the kynurenine pathway and induces apoptosis in T cells. We investigated the mechanism of 3HAA-induced apoptosis in mouse thymocytes. The optimal concentration of 3HAA for apoptosis induction was 300-500 microM. The induction of apoptosis by a suboptimal concentration (100 microM) of 3HAA was enhanced by superoxide dismutase (SOD) as well as MnCl2 and further promoted in the presence of catalase. The 3HAA-mediated generation of intracellular reactive oxygen species (ROS) was enhanced by SOD or MnCl2 and inhibited by catalase. Corresponding to apoptosis induction, the generation of cinnabarinic acid (CA) through the oxidation of 3HAA was enhanced by SOD or MnCl2 in the presence of catalase. The synthesized CA possessed more than 10 times higher apoptosis-inducing activity than 3HAA. The intracellular ROS generation was induced by CA within 15 min and decreased to the control levels within 4 h, whereas the 3HAA-induced ROS generation increased gradually up to 4 h. Corresponding to ROS generation, the mitochondrial membrane potential was downregulated within 15 min and retained by the CA treatment. Apoptosis induction by 3HAA or CA was dependent on caspases, and caspase-3 was much more strongly activated by CA than 3HAA. In conclusion, the CA generated from 3HAA possesses a strong apoptosis-inducing activity in thymocytes through ROS generation, the loss of mitochondrial membrane potential, and caspase activation.